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1.0 Introduction

This Post Closure Monitoring (PCM) Plan for the Calcium Sulfate Landfill (CSL) is
being submitted in support of the closure documents discussed with the Massachusetts
Department of Environmental Protection (MADEP) in 2004 concerning a closure that
formally occurred in 1988 under a MADEP approved (MADEP, 1988) closure plan (E.C.
Jordan, 1986). The CSL is located upon a portion of land owned by Olin Corporation at
its 51 Eames Street property, in Wilmington, Massachusetts. The landfill was permitted
in 1974 (Board of Health, 1974) and operated between 1975 and 1987 for the disposal of
approximately 37,000 cubic yards of gypsum, a calcium sulfate mineral. The approved
and constructed cover system consists of a six inch thick low permeability soil layer and
a three inch topsoil-vegetative support soil layer, which supports a very thick grass and
clover cover. Groundwater data collected since 1988 at CSL wells is included in this
PCM Plan and forms the basis for the proposed groundwater monitoring plan.

1.1 Purpose and Scope

The purpose of this PCM Plan is to identify the tasks and activities necessary to monitor
the long-term effectiveness of the CSL closure and to verify that public health, safety,
and the environment are adequately protected. This PCM Plan was prepared in
accordance with 310 CMR 19.140(4). The post closure period normally lasts for at least
30 years, unless a waiver of this requirement is approved by the MADEP (310 CMR
19.142). Monitoring, inspection and maintenance of the CSL will be conducted in
accordance with the requirements of this document, upon MADEP approval. Olin is
requesting that the 30 year Post Closure monitoring period commences in 1988 consistent
with the date of closure, and in consideration that Olin has maintained and monitored the
facility since that time. '

This landfill PCM Plan describes:

e annual maintenance and inspection of the landfill, including annual inspection
of the cap, monitoring wells, and access roads, and periodic mowing of the
vegetation to prevent the growth of trees; :

e groundwater monitoring;

e maintenance of survey benchmarks,

e maintenance activities and corrective measures to be undertaken should
inspection data indicate they are necessary,

e biennial reporting requirements, and

e anticipated annual costs to conduct PCM activities.

This document is organized as follows:

Section 1.0 presents the purpose and scope of this PCM Plan and site background which
includes a facility description.

Section 2.0 presents regulatory requirements and the scope of this PCM Plan.

1-1
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Section 3.0 discusses the inspection plan for the landfill cover, monitoring wells, and
access roads. :

Section 4.0 discusses the results of groundwater monitoring that has occurred since 1988
and presents the proposed monitoring plan for post-closure groundwater sampling,
analysis, and biennial reporting.

Section 5.0 presents the nature of potential maintenance activities that may be undertaken
at the site.

Section 6.0 presents estimated annual costs for PCM activities.
1.2  Site Background
1.2.1 Site Description

The CSL, shown in Figure 1, is located at the southwest corner of the 51 Eames Street,
Wilmington, Massachusetts property (the Site). The CSL location and plans were
approved by the Massachusetts Department of Public Health (MADPH) on January 16,
1974, and the Town of Wilmington Board of Health on October 11, 1974. The Site was
operated as a mono-fill thronghout it operational history, from 1975 to 1987, receiving
fill material consisting of fine-grained gypsum sediment. The CSL is approximately 2.5
acres in size with a volume of approximately 37,000 cubic yards. In 1987 the CSL was
capped, covered with top soil, and seeded with final closure status requested in 1988.

The CSL is located immediately north-west of the Wobum Sanitary Landfill (WSL). The
WSL is approximately 40 acres in size. Both the CSL and WSL lie within the confines of
the Mystic River watershed basin. Groundwater flow in the vicinity of the CSL is toward
the southwest, with a component of flow toward the east.

1-2
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2.0  Regulatory Requirements

Inspection, monitoring, and maintenance activities for the CSL shall be performed in
compliance with an approved closure agreement with MADEP.

2.1  Inspection, Monitoring, and Maintenance Activities

Regulations applicable to inspection, monitoring, and maintenance activities at the CSL
include:

310 CMR 19.142 - Landfill Post-closure Requirements
22 Health and Safety

Personnel shall at all time follow safe working practices while conducting post-closure
activities. Hazards associated with inspection, monitoring, and maintenance activities
include basic physical hazards associated with slips, trips, and falls, and operation of
heavy equipment, including tractor-mounted lawn mowers.

Environmental monitoring of the CSL will include collection of groundwater samples
which, based on many years of results, do not contain hazardous substances. Therefore
groundwater sampling will be conducted in modified level D protective personnel
equipment (PPE) including nitrile or latex gloves, safety glasses, and steel toed boots.

The CSL does not contain wastes that would normally be expected to generate methane,
hydrogen sulfide or other potentially hazardous gases, and monitoring for explosive or
oxygen deficient environments is not required.

2-1

P:\Projects\olinwilm\Olin Wilmington CERCLA\OEMI Tasks\Task 80.0 On-Going Activities\Task 80,14 Sulfate Lnd(l
Closure\Reports\PCMP\Draft\Text\Calcium Sulfate Landfill Post Closure Monitoring Plan DRAFT.doc



Calcium Sulfate Landfill Post Closure Monitoring Plan December 2006
MACTEC Engineering and Consulting, Inc., Project 6300060011/80.714 Draft

3.0 Inspection Plan

The following subsections discuss the inspection plan for the CSL. The inspection plan
provides the procedures for visual inspection of the landfill cap, monitoring wells, and
access roads.

Components of the inspection plan include:

e visual inspections, and
e reporting

3.1 Cover System Inspection

Visual inspection shall be performed to identify evidence of:

e erosion of the cap system and drainage features;

e differential settlement resulting in soil cracking or ponded water;

e seeps;

e animal burrows;

e vegetative distress;

presence of rooted species (trees and shrubs) on the cap;

damage to monitoring wells;

deteriorating equipment such as fencing, gates, and drainage structures; and
deterioration of access roads.

Olin personnel have monitored and maintained the CSL since 1988. Site inspections
shall be conducted by Olin personnel under the review of a third party consulting
Massachusetts Registered Professional Engineer, or conducted by another qualified
professional approved by the Department. Observations shall be recorded in writing as
quantitatively as is practical, and photographs will be taken as a supplement if deemed
appropriate by the inspector. The estimated length, width, depth, and location of any
observed erosion channels, depressions, or seeps shall be recorded. The locations of
animal burrows will be noted if observed. Vegetative stress shall be described according
to location, aerial extent, and nature of distress. The presence and location of rooted
species, such as trees and shrubs, shall be noted. The condition of the access roads, the
benchmark location, drainage ditches, posts, gates, locks, and signs shall be observed.
The condition of the groundwater monitoring wells shall be evaluated at the time of
sampling and during the annual inspection. Potential causes of any damage will be noted,
and repair and preventative measures shall be recommended. Observations will be
summarized in a letter report following each inspection and retained for inclusion in the
Biennial Report. The inspector shall fill out an inspection form, an example of which is
provided in Appendix A.

The CSL does not have a leachate collection system and there are no culverts. The cap is
elevated above surrounding grades and is separated from the WSL by a drainage swale.
Since the CSL is a monofill of calcium sulfate and has no organic content, it does not

3-1
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generate gases. Therefore the cover system was not designed and was not constructed
with passive gas vents or gas recovery wells. The current vegetative cover is thick,
healthy and shows no signs of past or existing stress or degradation from gas migration or
the presence of leachate seeps.

If conditions detrimental to the cover system and drainage structures are observed, then
an assessment of the cause of those conditions will be undertaken by the inspector, in
consultation with Olin to identify appropriate corrective measures in accordance with
Section 5.0, the Maintenance Plan.

3.2 Inspection Schedule

The vegetative cover over the low permeability cap has been well established and has
been mowed annually at the CSL for nearly 16 years, and currently shows no signs of soil
loss, erosion, slumping, animal borrow, degradation or stress. Visual inspections will
therefore be conducted annually, preferably in the spring of each year, for the duration of
the post closure period. A spring inspection will allow any observed deficiencies to be
reported to the MADEP, if required, and any corrective measures implemented during
appropriate weather conditions in the summer or fall months.

33 Reporting

Consistent with 310 CMR 19.142(6), during the post closure monitoring period, results of
the landfill inspections shall be documented in a letter report and submitted to MADEP
every two years as part of the Biennial PCM Report. The letter report will contain a
narrative description of the inspection activities, conditions observed, and any
maintenance activities that occurred over that period. Additional discussion of the
reporting requirements is contained in Section 4.3

3-2
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4.0 Groundwater Monitoring Plan

The following section presents the results of groundwater monitoring that has occurred at
the CSL monitoring well locations since 1981 and proposes a monitoring well network
and monitoring strategy for the PCM period. The monitoring plan provides

the procedures for sampling, analysis, and reporting of CSL groundwater conditions.

As stated previously, the CSL does not contain municipal solid waste or other organic
waste that would generate gas by biological decomposition, and accordingly, the CSL
closure was not designed with a gas venting system. There are no streams or other
natural surface water bodies in immediate vicinity of the CSL. Two stream segments,
named the Ephemeral Ditch and the South Ditch, are located within the 51 Eames Street
property, are located north of the CSL. These surface water bodies will be monitored
under the CERCLA program. Therefore, the environmental monitoring for the CSL
PCM Plan is restricted to groundwater. The monitoring program described herein
pertains to wells associated with the CSL and which are located along all four sides of the
perimeter of the landfill. Other groundwater monitoring wells currently exist both on and
off the 51 Eames Street Property which will also be monitored under the CERCLA
program. Since these other groundwater and surface monitoring will be conducted under
CERCLA, the monitoring program proposed at the CSL will be restricted to wells
installed at the landfill to avoid duplication of sampling efforts.

4.1 Groundwater Monitoring Data

Table 1 presents an analyte sampling matrix that summarizes the groundwater monitoring
program that has occurred at CSL between May 1988 and March 2004. The matrices
indicate the number of individual analytes within a parameter type (e.g., volatile
organics) that were analyzed during each unique sampling event which is identified by
sample date. The locations of these wells are shown on Figure 2.

Table 2 presents analytical results for all detected analytes groundwater monitoring wells
at the CSL. The table compares results to water quality standards including Federal and
State Maximum Contaminant Levels (MCLs), Secondary Maximum Contaminate Levels
(SMCLs), and Massachusetts Contingency Plan (MCP) drinking water guidelines
(ORSGs), the latter two of which are recommended guideline values for aesthetic quality
of drinking water (color, odor, and taste). These aesthetic guideline values are not based
on human health effects.

In 1999 Olin conducted a geochemical assessment of the groundwater data to
discriminate between groundwater related to the CSL and other potential sources of
groundwater impacts such as the WSL which abuts the CSL (Geomega, 1999). Since the
CSL is a monofill of calcium sulfate mineral precipitates (gypsum), general water quality
impacts should be primarily soluble calcium and sulfate in a stochiometric ratio
consistent with mineral chemical composition and solubility. In it’s report, Geomega
indicated that groundwater concentration ratios for calcium to sulfate should approach the
theoretical stochiometric ratio of 0.4 : 1.0 expected from the leaching of gypsum.

4-1
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Evaluation of calcium to sulfate ratios indicates that CSL impacted groundwater 1s
limited to the immediate vicinity of the CSL. When both calcium concentrations and
calcium to sulfate ratios are included in this evaluation, the clearly impacted CSL wells
include SL-5, and SL-6.

4.1.2 Summary of Geologic and Hydrologic Conditions

The CSL groundwater monitoring wells were installed in November, 1987 along all four
sides of the landfill and include SL-1D, SL-2, SL-3, SL-4, SL-5, SL-6, SL-7 and SL-8
(Figure 2). The wells on the westem side of the site (SL-1, and SL-2) encountered
bedrock from 12 to 13 feet below ground surface (bgs) and were cored to approximately
15 feet. Bedrock is overlain by medium dense to dense fine sands, and coarser sands and
gravel with some inorganic silt. The wells are screened over a ten foot interval in the
shallow bedrock and overlying sand. The well on the southern side of the CSL, SL-3,
encountered bedrock at 19 feet, which is overlain by similar sands and gravels. Bedrock
was cored at this location to 21 feet and a ten foot well screen was set from the bottom of
the boring. SL-4 was drilled to the east of SL-3 and encountered bedrock at 13 fewet, but
was dry. On the eastern side of the CSL, SL-5 and SL-6 encountered bedrock at 13 feet
and 19 feet bgs respectively. Approximately 2.5 to 2.0 feet of bedrock was cored in each
boring respectively, and a ten foot well screen set from the bottom of the boring into the
overlying fine to medium sands and gravels. Along the northern side of the landfill the
boring for SL-7 encountered bedrock at 7 feet and was cored to 10 feet bgs. Bedrock
here is overlain by fine sands, and medium to coarse gravels. A five foot well screen was
installed from the bottom of the boring up into the sands and gravels. SL-8 encountered
bedrock at three feet bgs, overlain by fine to coarse sands. The boring was cored to six
feet and a five foot well screen was set from the bottom of the boring.

Based on observed bedrock elevations and bedrock exposures to the north of SL-8, and to
the south east of the CSL, a bedrock ridge is interpreted to run under the landfill with the
axis aligned from the southeast to northwest corner. Bedrock slopes off to the northeast
and to the south west which influences the thickness of overburden deposits and the
directions of groundwater flow in vicinity to the site

The most comprehensive groundwater elevation data sets for the CSL wells collected
over ten years from 1988 to 2001 are provided in Table 3. These data indicate that the
highest groundwater table elevations occur in the vicinity of SL-8 and SL-7, which are
upgradient to the CSL. A broad groundwater divide or small mound may extend a short
distance south under the western central portion of the landfill resulting in a somewhat
radial groundwater flow pattern from the north end of the CSL. The interpreted
groundwater flow direction from SL-8 has a component to the east and southeast toward
SL-6 and SL-5, south toward SL-3, and southwest toward SL-1D, and SL-2.

4.1.3 Summary of Individual Groundwater Monitoring Well Analytical Results

The analytical results for the CSL monitoring wells are discussed below with respect to
regulatory standards and guidelines. This discussion is focused on inorganic and organic

4-2
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analytes that have a regulatory guideline, have been detected and have exceeded a
regulatory guideline which in the majority of instances includes the secondary water
quality guidance values. These data are discussed from upgradient to down gradient
locations.

Upgradient CSL Well Locations

Groundwater from SL-8 was sampled and analyzed in 1998 for sulfate, which was
detected at a concentration of 40.3 mg/L, and was well below the SMCL of 250 mg/L.

Groundwater from SL-7 was also sampled and analyzed in 1998 for sulfate, which was
detected at a concentration of 10.4 mg/L, and was well below the SMCL of 250 mg/L..

CSL Perimeter Groundwater Monitoring Well Locations

Groundwater from SL-1D was sampled between the years of 1988 and 2004. Analysis
has included volatile organic compounds (VOCs), semi-volatile organics compounds
(SVOCs) pesticides and polychlorinated biphenyls (PCBs), EPA target analyte list
metals, other inorganics, and field parameters. Sulfate, dissolved aluminum, and
manganese have been detected above SMCLs. In 1992 aluminum was detected between
0.13 and 0.28 mg/L. which was above the SMCL of 0.05 mg/L. In 1998, manganese was
detected at a concentration of 0.065, which was above the SMCL of 0.05 mg/L. Sulfate
was detected once at 330 mg/L in May of 1988 which was above the SMCL of 250 mg/L.
Since December 1989, sulfate has remained below the SMCL.

Groundwater from SL-2 was sampled between the years of 1988 and 2004. Analysis has
included a short list of VOCs and SVOCs, metals and inorganics. Total chromium and
bis(2-ethylhexyl) phthalate (BEHP) were each detected once above MCLs. In November
1989 total chromium was reported at 0.51 mg/L and was above the MCL of 0.1 mg/L.
BEHP was reported at 0.007 mg/L, which was above the MCL of 0.006 mg/L.. BEHP is
also a common sampling and laboratory contaminant. Sulfate has also been detected, but
at concentrations below SMCLs.

Groundwater from SL-3 was sampled between the years of 1988 and 1998. Analysis has
included a short list of VOCs and SVOCs, metals and inorganics. Sulfate has
consistently been detected in a concentration range from 460 to 790 mg/L. which 1s above
the above SMCL of 250 mg/L. Dissolved manganese was detected at a concentration of
0.623 mg/L in April 1998, which was above the SMCL of 0.05 mg/L.

Monitoring well SL-4 was dry and therefore was not sampled historically.

Groundwater from SL-5 was sampled between the years of 1988 and 1998. Analysis has
included VOCs, SVOCs pesticides and PCBs, EPA target analyte list metals, other
inorganics, and field parameters. Sulfate, manganese, dissolved manganese, total
aluminum, and iron have been detected above SMCLs, nickel detected above the MCL
and sodium detected above the Massachusetts Contingency Plan (MCP) drinking water
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guidelines (ORSGs). Sulfate concentrations ranged from 1,100 to 2,400 mg/L. In
December 1991 total aluminum was detected at 12 mg/L. which is above the SMCL of
0.05 mg/L, total iron was detected at 0.425 mg/L which was above the SMCL of 0.3
mg/L and dissolved manganese was detected at 0.486 mg/L which was above the SMCL
of 0.05 mg/L. Sodium was detected in April 1998 at a concentration of 47.8 mg/L. which
was above the ORSG of 20 mg/L.

Groundwater from SL-6 was sampled between the years of 1988 and 1998. Analysis has

included VOCs, SVOCs pesticides and PCBs, EPA target analyte list metals, other ‘
inorganics, and field parameters. Sulfate, chloride, TDS, dissolved aluminum, |
manganese were detected above SMCLs and sodium was detected above the ORSGs. |
Sulfate was detected above the SMCL of 250 mg/L at concentrations ranging from 370 to
1,500 mg/L. Chloride was detected above the SMCL of 250 mg/L twice in 1992 at
concentrations of 400 and 680 mg/L.. Dissolved aluminum exceeded the SMCL during
the same period. Chloride was below SMCLs in all other samples analyzed from 1988 to
1998. TDS was detected above the SMCL of 500 mg/L at a concentration of 2,050 in
1998. In 1998, and 1992 dissolved manganese was detected three times above the SMCL
of 0.05 mg/L at concentrations ranging from 5.02 to 11 mg/L.

Monitoring data from perimeter wells indicate that groundwater impacts are principally
related to dissolution of calcium sulfate (gypsum). Organic compounds (VOCs, SVOCs)
are not present with the exception of low level detections of BEHP.

4.2  Proposed Post Closure Groundwater Monitoring Program

An appropriate long-term monitoring program well network normally includes i
upgradient, and down gradient wells. The historical groundwater monitoring data set for

the CSL is sufficient to select appropriate analytes, parameters, and associated analytical

methods for groundwater monitoring and define which wells should be included in a

monitoring well network. This data set is consistent with the disposal history of the site

which was restricted to calcium sulfate (gypsum) residuals. The following subsections

propose a long term monitoring program which includes discussion of the monitoring

well network, a sampling and analysis program, sampling schedule, data management,

data evaluation and reporting requirements.

4.2.1 Monitoring Well Network

On the basis of historical groundwater data results, and conclusions from the 1999
geochemical investigation, the following monitoring wells are recommended for the
long-term monitoring program:

Uperadient Wells
SL-8
SL-7

44
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Down Gradient Wells
SL-1
SL-2
SL-3
SL-5
SL-6

4.2.2 Sampling Procedures

Samples will be collected, to the extent practical, in accordance with the EPA Region I
Low Stress (low flow) Purging and Sampling Procedure for the Collection of Ground
Water Samples from Monitoring Wells, (USEPA, 1996). A number of the monitoring
wells have short screen lengths (five feet) and limited saturated thickness during seasonal
low water table conditions, due, in part, to the shallow depth to bedrock. The overburden
aquifer likely has low to moderate hydraulic conductivities (fine sands, with some
medium to coarse sands) and the minimum drawdown requirements of the low flow
procedure may not be practical to achieve in some wells, at certain times of the season.
In the event the minimum drawdown criteria cannot be achieved at the lowest obtainable
flow rates an alternative sampling approach may be used. This alternative approach
would include purging the well dry and allowing it to recharge then collecting the water
from the recharged groundwater, without recording in-line flow through cell water
quality monitoring parameters. Under standard low-flow procedures, field parameters
(pH, specific conductance, oxidation-reduction potential, dissolved oxygen, and
temperature) will be measured through a low flow cell, and recorded at five minute
intervals. Turbidity will be measured with a separate instrument from a “T” located
before the inlet to the flow through cell. When these water quality parameters are stable
(within 10% in three sequential measurements), the groundwater sample will be
collected, prior to entering the low flow cell.

Under the low flow procedure, samples will be collected through a dedicated sample tube
placed in the center of the well screen using a peristaltic pump (Geopump). Each well
currently has a dedicated sampling tube. Dedicated sampling equipment will not need to
be decontaminated. Non-dedicated sampling equipment, if used, will be cleaned with a
non-phosphate detergent (liquinox), and rinsed with de-ionized (DI) water. One rinse
blank sample would be collected for each analyte group during each sampling event, if
non-dedicated sampling equipment is used.

4.2.3 Analytical Program

Under authority of CMR 19.132 (1)(h) the MADEP may approve an alternate list of
monitoring parameters based on review of past monitoring results or other relevant
information. Prior sampling at the CSL has included analysis of VOCs, SVOCs,
pesticides, PCBs, metals and other inorganics. The CSL is a monofill of calcium sulfate
mineral precipitates, and is not a source of organic contaminants. Analysis of samples for
organic compounds is therefore not proposed.
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Historical data indicates that groundwater at the CSL has exceeded the SMCL for sulfate,
calcium and certain metals. These parameters comprise the proposed monitoring
analytical program.

An initial year of quarterly sampling would be conducted to re-establish a seasonal
baseline data set for the proposed monitoring wells. This initial quarterly sampling
program will include analysis for the following parameters:

Total dissolved solids;
Alkalinity;

Sulfate;

Chloride;

Dissolved metals including calcium (Ca), Sodium (Na), aluminum (Al), manganese (Mn),
iron (Fe), chromium (Cr), and nickel (Ni); and
Total metals including Ca, Al, Mn, Fe, Cr, and Ni.

After the first year of monitoring the data will be reviewed and any revision to the
sampling frequency and parameter list would be proposed as discussed in Section 4.5.

These parameters will be analyzed by a Massachusetts certified laboratory using the
following methods, with the following container, preservation and hold time
requirements. Practical quantitation limits or laboratory reporting limits that meet or are
below the state or federal drinking water standards, MCL or other applicable standards
established in a permit will be achieved for each analyte tested. -

Parameter(s) - | Analytical Method(s) =~ | Containersand - - | Hold Times
Alkalinity Standard Method 2320B | 250 ml Poly 4°C 14 days
Total Dissolved Standard Method 2540C | 125 ml Poly 4°C 7 days
Solids;
Sulfate/Chloride 300.0,375.2 125ml P 4°C 28 days
Metals (Ca, Al, Mn, | 6010B 500 ml Poly HNO3 | 6 months
Na, Fe, Cr, Ni) to pH<2
Water Quality Field measured in a flow | NA Analyze.
Parameters (in-situ), | through cell using a Immediately
including: pH, Horiba U22 or
temperature, equivalent meter.
turbidity, specific Turbidity by a separate
conductance, and Hach 2100P / Lamotte or
dissolved oxygen equivalent instrument

from “I” in sample tube

prior to flow through

cell.
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Level II data packages will be requested from analytical laboratory which provides the
data reports that support QA/QC reviews specified in the MADEP MCP data
enhancement program.

Sampling Quality Assurance and Quality Control (QA/QC) shall include collection of
field duplicate samples at a frequency of 20 percent, per parameter analyzed, and at a
minimum one per sampling event. A separate sample for a laboratory matrix spike
sample will be collected at the same frequency for inorganic analytes. A temperature
blank will be provided in all sample cooler shipments.

4.2.4 Monitoring Schedule

Under authority of CMR 19.132 (1)(d) the MADEP may approve an alternate schedule
for groundwater monitoring. Sampling and analysis of groundwater from the monitoring
well network presented in Subsection 4.2.1 shall be conducted on a quarterly basis for the
first year and on an annual basis thereafter at the acceptance of the MADEP. The first
year of quarterly monitoring shall be used to re-establish baseline conditions and to
ascertain if seasonality effects are apparent in the data set. During this first year of
sampling, both unfiltered and filtered (0.45 micron filter) samples will be submitted for
metals analysis to validate the effectiveness of low flow sampling at these specific
monitoring wells,

The second and subsequent year annual monitoring events shall target groundwater
conditions that exhibited maximum analyte concentrations from the baseline quarterly
sampling. A review of the first year of quarterly data will be conducted to evaluate the
comparability of filtered versus unfiltered sample data. Subsequently a recommendation
will be made to the MADEDP to either continue both protocols or discontinue one
procedure after the first year of groundwater monitoring.

4.2.,5 Sample Records, Analysis Records and Data Reporting

Field sampling records will be maintained in a field sampling logbook. For each sample
collected and analyzed, the date, time and location will be recorded as well as any other
applicable field observations (weather conditions, visual observations of water (clarity
etc)). A field data record for low flow sampling will also be filled out as part of the
sampling documentation for reporting purposes. Each sample will be provided with a
unique identifying number according to the general format below. Samples will be
shipped under chain of custody. An example field data record is provided in Appendix
B. Monitoring well construction logs are provided in Appendix C.

Sample identification will generally adhere to.the following 14-digit system:
Digits 1,2,3.4 Sample location. Four digits excluding dashes, (e.g., SL-05).
Digits 5,6,7,8,9,10  Sample date. Six digits excluding colons in a MM:DD:YY format.
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Digits 11, 12, 13 Sample type. Field sample =XXX, QC samples as follows: DUP
= field duplicate, MSD = matrix spike duplicate,

Equipment Rinse Blanks, if required, will be treated as a Sample Location (e.g., EB-01)
followed by the sample date, and the sample type CSL as a location identifier.

Level II laboratory packages will be requested from the laboratory to support review of
the groundwater analytical data in accordance with requirements specified in the MCP
data enhancement program. Upon receipt, the data from the laboratory will be reviewed
to verify laboratory internal QA/QC data quality indicators. Reviewed data will be
maintained by Olin for storage and future retrieval for reports.

4.3  Post Closure Monitoring Reports

Consistent with 310 CMR 19.142 (6), the Owner, or successors, or assigns, shall submit a
report every two years during the post closure period which deseribes the results of
landfill inspection and groundwater monitoring program. The report will describe results
of visual inspections as described in Section 3.1, and any corrective actions for observed
deficiencies.

Consistent with 310 CMR 19.132 (1)(f-g) reporting of groundwater monitoring results
shall include a tabulated summary of data with a discussion of the results and a trend
analysis. Any issues of concern will be identified. Monitoring data shall be tabulated in
tables, discussed and plotted to indicate any data trends. The report will include a site
plan showing sampling locations, interpreted direction of groundwater flow, and
distribution of contaminants, if present above MCLs. The report will include all field
QA/QC information, and copies of the chain of custody forms. Static water table
elevations and bottom of well elevation at the time of sampling will be provided. After
the first year of quarterly sampling, the data will be evaluated to determine if the low
flow total metals data is consistent with the (filtered) dissolved metals results. If both
data sets are in agreement a letter report shall be prepared and submitted to the MADEP
with a request to discontinue one of the two protocols (filtered vs. unfiltered).
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5.0 Maintenance Plan

Items identified during the site inspection requiring corrective maintenance shall have
repairs commence within 60 days of the inspection date, provided weather or access do
not restrict repair activities and the scope of repairs can reasonably be started or
accomplished within the 60-day period. Reports of maintenance activities will be
provided to the MADEP with the Post Closure Monitoring Biennial Report.

5.1 Cover Maintenance

The vegetative cover shall be maintained to achieve the objectives of preventing the
growth of deep rooted, woody species, and to encourage the development of good grass
growth. As has occurred since 1988, cover maintenance shall include mowing or hand
culling of woody plant species at an appropriate frequency to achieve these objectives.

5.1.1 Reseeding of Deficient Areas

Areas noted during inspections to have poor vegetative growth shall be repaired and
reseeded in accordance with the seed mix specified below and application methods
according to Massachusetts Erosion and Sediment Control Guidelines for Urban and
Suburban Areas (MADEP, 2003), or as accepted by the MADEDP.

Recommended Seed Mix:

Seed Type PLS* per acre (1bs.)

Tall Fescue (Alta or K31) : 20
Perennial Ryegrass (Manhattan) 20
White Clover 15
Red Fescue (creeping) 30

*PLS — Pure live seed by weight
Spring seeding (May 15 to June 15) is acceptable
Fall seeding (September 1 to September 15) is recommended.

5.1.2 Repairs to Cover System

Animal burrows into the vegetative soil will be filled and seeded in accordance with
above seed mix. Burrows which penetrate the low permeability layer will require
replacement in kind. Elimination of animal problems may be accomplished through
trapping and relocating or extermination. To date, animal burrows have not been
observed at the CSL.

Erosion of the soil cover or locations of ponded surface water on the cap shall be repaired
as needed and in a manner that provides a long-term solution to such damage. The
activities required to repair erosion of the cover will depend on the extent of damage. At
a minimum, an eroded area shall be excavated to the vertical and lateral extent of the
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lowest affected cover component and reconstructed. The disturbed area shall then be
mulched and seeded in accordance with Subsection 5.1.1 above.

5.2 Roadway Maintenance

Periodic maintenance of the access roads may be necessary. Drainage ditches will be
kept free-draining, and the effects of any unauthorized use of the roadside, shall be
repaired as necessary. Regrading and/or placement of additional aggregate base material
may be necessary at some time in the future, though it is not anticipated at this point in
time. Substantial erosion or deterioration of the road bed and road-side drainage ditches
would require reconstruction efforts. Repairs to the roadbed shall be consistent with
standard industry practices and the grades and slopes of the surrounding areas.

5.3 Drainage Structure Maintenance

If maintenance of drainage features is required, including road-side ditches, as identified
during site inspections, repairs will be conducted such that the final grades of all repaired
areas conform to the grades and slopes of the surrounding areas.

5.4 Gated Access Maintenance

Fence maintenance will include ciling gate hinges and replacing locks on an as needed
basis. Holes in the chain-link identified during the monitoring program will be repaired
as needed. Minor erosion rills or animal burrows beneath the fence will be identified and
repaired as necessary.
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6.0 Post Closure Monitoring Costs

Olin has a full time, on-site maintenance staff of two individuals at the 51 Eames Street
Facility. These personnel, who are appropriately trained to conduct environmental
sampling, are available at no additional labor cost to Olin to conduct all aspects of the
annual maintenance, groundwater monitoring at the CSL, and report preparation. These
individuals are supported by professionals employed by Olin’s environmental
management staff. Olin owns all necessary equipment to mow the cover and sample the
monitoring wells. Olin proposes to use these staff and resources to conduct post closure
monitoring and inspections. Other than the soil cover system, the landfill does not have
any engineered systems requiring maintenance. A third party Massachusetts Professional
Engineer shall be retained by Olin to review PCM activities, and biannual reports, unless
another professional is otherwise approved by the MADEP to perform these functions on
behalf of Olin.

The annual costs which currently require funding by Olin to conduct post closure
monitoring and reporting include:

e Laboratory costs for sample analysis, and

e Labor and other direct costs for third party review of the inspection and
biennial reports; and

¢ QA/QC review of laboratory data.

The roads, surface water drainage swales, monitoring wells, fence, and gates were
constructed in 1988, and have not required any substantive maintenance costs to date
beyond mowing. Due to the quality of the road beds and the current good condition of
the fencing and the very limited traffic and use they endure, future road or fence
maintenance is not expected as an ordinary cost. The landfill cover is well vegetated and
surface water run-off does not contain sediment that would build up in the drainage '
swales and require periodic dredging or maintenance. Furthermore, the slopes of the
CSL are generally gentle, short in slope length, and are able to withstand prolonged
periods of heavy precipitation (such as in Spring 2006) without being subject to erosion
problems. Therefore, repair of slopes and ditches is not anticipated as an ordinary annual
maintenance cost.

The estimated annual costs for monitoring and maintaining the CSL over the next twelve
years are provided in Table 4. The costs are summarized as an average annual cost
($3,596) and a total cost ($43,152) in current dollars. Olin will retain records of the CSL
post closure monitoring and maintenance costs and summarize the PCM costs in the
biannual PCM report.
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

Al Aluminum

BEHP bis2-ethylhexylphthalate

bgs below ground surface

BWP Bureau of Waste Prevention

BWSC Bureau of Waste Site Cleanup

Ca ' Calcium

Cr Chromium

CSL Calcium Sulfate Landfill

Fe , Iron

MADEP Massachusetts Department of Environmental Protection
MADPH Massachusetts Department of Public Health
MCLs Maximum Contaminant Levels

MCP Massachusetts Contingency Plan

Mn Manganese

Ni Nickel

ORSG MCP Drinking Water Guidelines

PCM Post Closure Monitoring

PE professional engineer

PPE protective personnel equipment

QA/QC Quality Assurance and Quality Control
SMCLs Secondary Maximum Contaminate Levels
the Site 51 Eames Street, Wilmington, Massachusetts
WSL Woburn Sanitary Landfill

December 2006
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Table 1

Analyte Sampling Matrix - Calcium Sulfate Landfill Monitoring Wells

Calcium Sulfate Landfill
Post Closure Monitoring Plan
51 Eames Street
Wilmington, MA

Date

Location

Parameter Type

5/19/1988

12/8/1988

5111989

11/1/1989

5/1/1980 112111980 12/10/1991 861992 B/10/1992

11/8/1992

12/17/1996

4/22/1998

4/23/1998

719/1998

311512002

8/27/2003

311212004

SL-1D

Volatile Organics

2

36

36

5

Semivolatile Organics

7

65

65

1

Pesticides/PCBs

21

21

Field Parameters

3

3

Inorganics

3 3 3

3

w

Metals, Dissolved

1 1 23

23

Metals, Total

SL-2

Volatile Organics

Semivolatile Organics

Pesticides/PCBs

Field Parameters

Inorganics

Metlals, Dissolved

Metals, Total

SL-3

Volatile Organics

Semivolatile Organics

Field Parameters

Inorganics

w

feel

Metals, Dissolved

Metals, Total

SL-5

Volatile Organics

36

Semivolatile Organics

65

Pesticides/PCBs

27

Field Parameters

Herbicides

Inorganics

w

Metals, Dissolved

Metals, Total

23

SL-6

Volatile Organics

36

36

Semivolatile Organics

65

65

Pesticides/PCBs

21

21

Field Parameters

Inorganics

w

Metals, Dissolved

23

Metals, Total

SL-7

Volatile Organics

Semivolatile Organics

Inorganics

[sLs

Inorganics

Notes:

1. Data in columns represents the number of analytes for each parameter type sampled and analyzed for.
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Table 2
Analytes Detected at CSL Groundwater Monitoring Welis
Calcium Sulfate Landfill
Post Closure Monitoring Plan
51 Eames Street
Wilmington, MA

Blind : ;
Duplicate MwW-03 MW-05 Mw-08D SL-01-D SL-01-D S5L-01-D 5L-01-D sSLiD SLID SL-01-D SL-01-D SL-01-D SL-1D SL1 - SL02° SL-02 SL-02 SL-02 SL2
MW-3 MW-3 MW-5 MW-8D SL-1D SL-1D SL-1D SL-1D SL-1D SL-1D SL-1D SL-1D SL-1D SL-1D SL-1D 5L-2 SL-2 SL-2 SL-2 SL-2
MCL | MMCL | ORSG | SMCL | 4/29/1998 4/29/1998 4/29/1998 4/29/1998 5/19/1988 12/8/1988 §/1/1983 111111989 51111990 11/2111990 81M0/1982 11/911992 1211711996 412211998 3H21z004 | §/19/1988 12/8/1988 5i/1989 1111988 5/1/1990
Parameter Name (mg/L} | (mgiL) | (mgil) | (mg/L) Duplicate Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample

Valatile Organics (mg/L)

1,2-Dichloroethane 0.005] 0.005 < 0.005 < 0.005

1.2-Dichlcroethene {total) < 0.005 < 0.005

2,4 4-Trimethyl-1-pentene < 0.01 < 0.01 < 0.01 < 0.01

2,4,4-Trimethy|-2-Pentene < 0.01 < 00 < 0.01 < 0.01

Acetone 6.3] < 0.015 0.069

Benzene 0.005 0.005 < 0.005) < 0.005

Bromoform < 0.008] < 0.005

Chloroform 0.07) < 0.005 < 0.005

Methylene Chloride 0.005] 0.005] < pot < 0.01

Tetrachloroethene (PCE) 0.005] 0.005] < 0.005] <  0.005

Toluene 1 1 < 0.005] <  0.005]

Vinyl Chloride 0.002 0.002 < 001 < 001

Xylenes, Total 10) 10 < 0.005 < 0.005]

Semivolatile Organics (mg/L)

1,3-Dichlorobenzene < oM < 0.01

bis(2-EthylHexyl)phthalate 0.006 0.006] < 001 < 601 < 001 . 0.007]

Diethylphthalate < 0.01 < 0.01 < 0.01 < 0.01

Di-n-butylphthalate < 0.01 < 0.01 < 0.01 < 0.01

Di-n-actylphthalate < 0.01 < 00 < 0.01 < 0.01

N-Nitrosodimethylamine 0.00001 < 2E-06|

Phenol < 0.01 < 0.01
|Pesticides/PCBs {mag/L) :

Beta-BHC < 5E-05] 7E-05|

Field Parameters (mg/L)

Specific Conductance (urmhos/cm) 200] 184 382

Temperature (°C) 17 12.2) 9.1

pH (pH units) 6.5 5.2 6.3] 4.78] 5.56)

Inorganics (mgfL)

Bicarbonate alkalinity as CaCC3 384 388 14| 280 10]

Bromide, Dissolved ]

Carbonate Alkalinity as CaC03 < E < E < § < 5 < 5

Chioride 250 38| 46 4.3 : 42 29 18} 4.2] 17| 10j 7] 11 .29 21.6) 14.9] < 2) 2.5 27 35| 2.9
Cyanide 0.2 0.2]

Nitrogen, Ammonia - 278 306 < 0.5 25.8) -0.62 0.51 < 0.1 - 022 < 0.1 < 0.1 < 0.1 < 0.1 < DD4 0.98 0.081 < 0.1 0.36] < 0.1 < 0.1 < 0.1
Orthophosphate as P i

pH {pH units) 6.5 8.01 - 5.96) 5.36 6.31 5.36

Specific Conductance (umhos/cm) 977| 986 162 866 273

Sulfate as S04 250 53 38.2) 36 40) 330 150 38] 160 130 74 68 =l 72 127] 108 120 92 100) 240 < 5
Total Disselved Solids (TDS) 500 C 574 e 176 488 194

WMetals, Dissolved (mgiL) 2

Aluminum, Dissclved 0.05 i ﬁé] T o043

Arsenic, Dissolved 0.01 0.05 < 0005 < 0.005

Barium, Dissolved 2) 2 0.036 0.022

Calcium, Dissolved 31 37| 44 44 8|

Cobalt, Dissclved < 0015 < 0,015

Copper, Dissolved 1.3 1 < 0.025) < 0.025

Iron, Dissolved 0.3 < 0.025 0.039 < 0.03]

Lead, Dissolved 0.015f < 0.005| < 0005

Magnesium, Dissolved 1.6] 1.7 1.89)

Manganese, Dissolved 0.05) k| et s VR - 0.066)

Potassium, Dissclved 3.2 2.6 1.7

Sodium, Dissolved 20) 6 11 ; 14.3]

Zinc, Dissolvad 5 0.027| < 0.025

Metals, Total (ma/L)

Aluminum, Total 0.05]

Arsenic, Total 0.01 0.05)

Barium, Total 2) 2]

Calcium, Total 43.5] 4g| 13.5 8.2

Chromium, Total 0.1 01 < 003 < 003 < 003 < 0.03 < 0.015 R R |

Cabalt, Total

Copper, Total 1.3] 1

Iron, Total 03 < 0.03 < 0.03 < 0.03 0.428

Lead, Total 0.015

Magnesium, Total 26.1 25.6 1.12] 12.2

Manganese, Tolal 0.05 o R w1.8T 0.021 256101

Nickel, Total 0.1

Potassium, Total 26.7| 26.86f 1.5' 108

Sodium, Total 20 —B1 - - 60.4 12.6] 48.5]
[Vanadium, Total |
[Zinc, Total 5 |

Notes|  26.7] Analyte detected
m Analyte detected above regulatory standard or guidance value
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Table 2
Analytes Detected at CSL Groundwater Monitoring Wells
Calcium Sulfate Landfill
Post Closure Monitoring Plan
51 Eames Street
Wilmington, MA

MCL

MMCL

SMCL

sSL2
SL-2

/2111980

SL-02
SL-2
121711996

SL-02 -
SL-2
1211711996

S5L-2 1140-SL.2 SL-2 SL-2 SL-03 S5L-03 SL-03 SL-03 5L3
SL-2 SL-2 SL-2 SL-2 SL-3 SL-3 SL-3 SL-3 SL-3
412211998 3/15/2002 8/27/2003 3f1212004 5/19/1988 12/8/1988 51111989 | 111111989 51111930
Sample Sample Sample Sample Sample Sample Sample Sample Sample

1142111920

sL3
SL-3

4/22/1998

SL-3
5L-3

SL-05

SL-5
5/1/1989

111111982

SLS
SL-5
11/21/1980

D

Sample

Sample

Parameter Name

{mgiL)

{mg/L)

(ma/L)

Sample

Duplicate

Sample

Volatile Organics (mg/L)

1,2-Dichloroethane

0.005

0.005

1,2-Dichloroethene (total)

2.4,4-Trimethy!-1-pentene

< .01

2 4,4-Trimethyl-2-Pentene

Acetone

Benzene

0.005

0.005

Bromoform

Chloroform

Methylene Chloride

0.005]

0.005]

Tetrachloroethene (PCE)

0.005

0.005]

Toluene

Vinyl Chioride

0.002

0.002]

Xylenes, Total

10]

10|

Semivolatile Organics {mg/L)

1,3-Dichlorobenzene

bis(2-EthylHexyl)phthalate

0.008]

0.006]

0.01

Diethylphthalate

0.01

Di-n-butylphthalate

0.01

AlAalAalA

Di-n-octylphthalate

0.01

N-Nitrosodimethylamine

< 2E-06] < _2E-0§)

Fhenol

Pesticides/PCBs (mg/L)

Beta-BHC

Field Parameters (mg/L)

Specific Conductance (umhosicm)

548

Temperature (°C)

6.8

pH (pH units)

6.5

5.61

5.51

Inorganics (mg/l)

Bicarbongte alkalinity as CaCO3

- 26

Bromide, Dissolved

Carbonate Alkalinity as CaC0O3

Chloride

250

106 21 13 42 3 2.9

5.2

3.19)

230]

149

220

Cyanide

0.2]

02

Nitrogen, Ammenia

4.5 011 2.9 6.9 2.4 9.7 21

2.4

2.421

4.8

33

82

Crthophosphate as P

pH (pH units)

6.5

5.3]

5.37|

Specific Conductance (umhosfem)

147|

775

Sulfate as S04

250

40

235

- 239

37.6 i - adn) -~ 710 a0 EiTan ©B3n

7|

140

i -4400]

1300

1300

Total Dissolved Solids (TDS)

500

Metals; Dissolved (mg/L)

Aluminum, Dissclved

0.05

Arsenic, Dissolved

0.01

0.05§

Barium, Dissolved

Calcium, Dissolved

79.3

81.7]

18.2]

143

Cobalt, Dissolved

Copper, Dissolved

1.3

Iron, Dissolved

< 0038

Lead, Dissolved

0.015

Magnesium, Dissolved

0.262]

3.6

Manganese, Dissolved

0.05]

0.623

Potassium, Dissolved

£

Sodium, Dissclved

4.01

4.6

Zinc, Dissolved

Metals, Total (mg/L)

Aluminum, Total

0.05

Arsenic, Total

0.01

0.05

Barium, Total

Calcium, Total

Chromium, Total

01

0.1

< 0.015

0.015

Cobalt, Total

Copper, Total

1.3

Iron, Total

Lead Total

0.015]

Magnesium, Total

Manganese, Total

0.05

Nickel, Total

Potassium, Total

Saodium, Total

Vanadium, Total

Zinc, Total

Notes| — 26.7] Anaiyte detected

|~ 50| Analyte detected above reguila
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Table 2
Analytes Detected at CSL Groundwater Monitoring Wells
Calcium Sulfate Landfill
Post Closure Monitoring Plan
51 Eames Street
Wilmington, MA

Blind
SL-05 SL-05 SL-5 SL-06 SL-06 SL-06 SL-06 SL6 SLB6-REP SLe SL-06 SL-06 SL-06 Duplicate SL-€ SL-7 SL-8
SL-5 SL-5 SL-5 SL-6 SL-6 SL-6 SL6 SL-s SL-6 SL-8 SL-6 SL-6 SL-6 SL-8 SL-6 SL-7 SL-7 SL-B
MCL MMCL | ORSG | SMCL | 12110191 121711996 4/22/1998 5/19/1988 12/811988 5/111989 111111989 51111990 1112111890 | 1172171990 8/6/1992 111911992 12117119986 412211998 412211998 71911998 4/23/1998 4(23/1998
Parameter Name (mg/L} | (mgiL} | {mg/L) | (magfl) Sample Sample Sample Sample Sample Sample Sample Sample Duplicate Sample Sample Sample Sample Duplicate Sample Sample Sample Sample
Volatile Organics (mg/L)
1.2-Dichlorosthang 0.005 0.005 < 0.005 < 0.005] < 0.008]
1,2-Dichloroethene (total) < 0.005] < 0.005] < 0.008
2.4,4-Trimethyl-1-pentene < 001 < 0.01 < 0.01
2,4.4-Trimethyl-2-Pentene < 001 < 0.01 < 0.01
Acetone 6.3 < 0015 0.008 < 0.015
Benzene 0.005| _ 0.005 < D005 < 0.008] < 0.005)
Bromoform < 0.005 < 0.005 < 0.005
Chloroform ‘l 0.07] < 0.005] 0.006 < 0.005]
Methylene Chloride 0.005] 0.005 < 0.002 < 001 < 0.01
Tetrachlorosthene (PCE) 0.005 0.005) < 0.002 < 0005 < 0.009)
Toluena q 1 <_0.005 < 0005 < 0,008
Vinyl Chlcride 0.002 0.002 < 0.01 < 001 < oo1
Xylenes, Total i 10 10) < 0.008] < 0.005] < 0.005
Semivolatile Organics (ma/L)
1.3-Dichlorobenzens < 0012 0.002] < 0.01
bis(2-EthylHexyl)phthalate 0.008 0.008| < 0812 0.001 < 601
Diethyiphthalate < 0.012 < 0.01 < 0.01
Di-p-butylphthalate < 0.012 | < 001 < 0.01
Di-n-octy|phthalate < 0.012 < 0.01 < 0.01
N-Nitrosodimethylamine 0.00001
Phaenol < 002 < 00 < 0.01
Pesticides/PCBs (mafl)
Beta-BHC < 5E-05 < BE-D5 < 5E-05
Field Parameters (mg/L)
Specific Conductance (umhos/cm) 2570 2000 2820, 2340
Temperature ("C) 101 18] 11.3 10.5
pH {pH units) 6.5 5.85 5.4 6.1 5.6
Inorganics (mg/L)
Bicarbonate alkalinity as CaCO3 83 58| 58|
Bromide, Dissolved %
" [Carbonate Alkalinity as CaC0O3 < 5| < 5 < 5
Chloride 250] 160 28.9) 23.4) : 88 9N B85 110] 160} 180 170 400 =680 57.6 26.6] 278
Cyanide 0.2 a2 0.053] |
Nitrogen, Ammonia 86 78.3 50| a4 20 26 27| 23] 34 33 180) 70.9 55.4 57] < 0.5
Orthophosphate as P
oH (pH units) 6.5) 6.01 5.56 5.7
Specific Conductance (umhosfcm) 3140 268
Sulfate as S04 250] - 1300 = 1370| = o370 s 1930 1100 1400 s =070 £ 1000 4500 2 1400 i 958 = 1370] 070 10.4 40.3
Total Dissolved Solids (TDS) . 500 . 1700 . - 120580] -~ 1950
‘Elals, Dissolved (mgiL) ¥
Aluminum, Dissolved 0.05 —-0:39 |
Arsenic, Dissolved 0.01 0.05] < 0.005 < 0.005
Barium, Dissolved 2 2 Q.03 0.032
Caleium, Dissolved 343 418 440 430 248 418 422
Cobalt, Dissolved 0.043 0.057]
Copper, Dissolved 1.3 1 =< 0.025 < 0.025
Iron, Dissolved 0.3 0.037] < 0.025 0.034 < 0.03 < 003
Lead, Dissolved 0.015 < 0025 < 0025
Magnesium, Dissolved 5.81 30] 32 15.2] 156.6
Manganese, Dissolved 0.05 i 0.488 =8| Bk ~=6.02 2643
Potassium, Dissolved 3.9| 24] 30 12.2 12.4)
Saodium, Dissolved 20 = 47.8) 25280 - 380 L BB 681
Zinc, Dissolved 5 < 0025 < 0.025
Metals, Total (mg/L)
Aluminum, Total 0.05 S
Arsenic, Total 0.01 0.05] 0.01
Barium, Total 2) 2 0.077
Calcium, Total 440
Chromium, Total 0.1 0.1 0.041 < 0.015
Cobalt. Total 0.021
Copper, Total 1.3 1 0.36
Iron, Total 0.3 =21
Lead, Total 0.015 < 0.005
Magnesium, Total 21
Manganese, Total 0.05 Ve
Nickel, Total 0.1 041
Potassium, Total 11
Sodium, Total 20) = -100
Vanadium, Total < 0.025
Zinc, Total 3| 0.085
Notes:
Notes Analyte detected Brown highlighted cell with bold fort indicates an exceedance of the MCL, MMCL, ORSG, or SMCL
Analyte detected above regula Blue highlighted cell indicates the analyts was detected
Value in falic font indicates the |labaratary reporting limit is greater than the criteria
PiProjectslalinwilmiOlin Wilmington CERCLAVOEM| Tasks\Task 80.0 On-Going Activities\Task 80.14 Sulfate Lndfl Closure\Reporis\PCMPAInternal DrafiTables) Prepared by/Date: KJCi82206
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Table 3
Summary of Groundwater Elevations
Calcium Sulfate Landfill
Post Closure Monitoring Plan
51 Eames Street
Wilmington, MA

Monitoring Well : Groundwater Elevation )

Location  [Northing |Easting 0/30/91]  8/14/92 9/3/92 1/7/93]  4/21/93|  10/8/95]  5/1/96] 12/17/96 417/98]  4/22/98] 4/29/98 5/2/01] 10/31/01
SL-1D 555264.4] 693229.8 80.40 " 79.01 78.98 82.06 83.07 78.40 83.22 81.51 81.49 i
SL-2 555159.1] 693244.4 78.88 ‘ 77.93 80.84 §3.87 76.47 82.76 83.24 80.57 80.29 80.04 78.20
SL-3 555090.1] 693510.4 7814 77.61 80.53 83.87 75.79 82.93 83.17 80.58 79.99 80.16 79.83 78.01
SL-5 555414.3] 693603.2 78.05 94.42 81.42 81.86 80.43 82.18 81.30 80.75 80.41 78.66
SL-6 555479.8] 693562.1 78.06 76.68 76.93 81.73] 81.97 75.20 81.70 82.44 81.51 80.92 80.71 78.86
SL-7 555538.6] 693434.4 84.02 95.25 84.07 84.04 84.06 83.70 83.92 83.33 8339 §1.56
SL-8 555466.5] 693376.4 92.40 02.40 87.73 86.38 86.81 86.86 86.18 87.31 92.40 86.17

Prepared by/Date: KJCIBZ2DB
P:\Projectsiolinwilm\Olin Wilmington CERCLAVOEMI Tasks\Task 80.0 On-Going Activities\Task 80.14 Sulfate Lndfl Closure\Reports\PCMP\Internal Draft\Tables\ Checked by/Date: PHT/82206
MADEP Draft Table 2 and 3.xls 1of1



Table 4

Estimated Post Closure Montoring Costs
Calcium Sulfate Landfill

Post Closure Monitoring Plan

51 Eames Street
Wilmington, MA

Annual Costs

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year Number 1 2 3 4 5 6 7 8 9 10 11 12

Total Yearly Cost $ 8951 |§% 3699|% 2401|% 3699 |% 2401|% 3699 |% 24015 3699(% 24019 3699 |% 2401(% 3699
Item

Annual Inspection- 3rd Party Review 30019 300(% 300(8% 3001% 3001% 3001% 30018 30018 3001 % 300 1% 30015 300
Baseline Quartery Monitoring $ 8,651

Annual Monitoring $ 2101 |% 2101 |$ 2101 |% 21018 2101 (S 2101 [$ 2101|$ 21018 2101{$ 2101|% 2101
Biannual Reporting - 3rd Party Review $ 1,208 $ 1,208 $ 1,298 $ 1,208 § 1,298 $ 1,298
Total Cost (Current Dollars ) $ 43,152

Average Annual Cost $ 3,596

Assumptions
Groundwater Sampling
Baseline Monitoring
Annual Monitoring

Landfill Cover Constructed
Menitoring and Maintenance
Remaining Post Closure Manitoring

Quarterly Year 1
Annually Year 2 and Beyond

Year
1988
1988-2006
2007-2018

Years
Covered
0
0-18
19-30

Duration
(Yrs)

18
12

P:\Projectsiolinwilm\Olin Wilmington CERCLA\OEMI Tasks\Task 80.0 On-Going Activities\Task 80.14 Sulfate Lndfl Closure\Reports\PCMP\Draft\Tables\Table 4 Cost

Estimate.xls
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Appendix A
Example Inspection Form

P:\Projects\olinwilm\Olin Wilmington CERCLAVOEMI Tasks'Task 80.0 On-Going Activities\Task 80.14 Sulfate Lndfl
Closure\Reports\PCMP\Draft\ Text\Calcium Sulfate Landfill Post Closure Monitoring Plan DRAFT.doc



LANDFILL INSPECTION SHEET

Facility Name: Calcium Sulfate Landfill
Location: 51 Eames Street, Wilmington, Massachusetts
Date of Inspection: i 720
Monitoring Well Condition
Well ID Locked Labeled Comments
SL-08 Yes No Yes No
SL-07 Yes No Yes No
SL-06 Yes No Yes No
SL-05 Yes No Yes No
SL-03 Yes No Yes No
SL-02 Yes No Yes No
SL-01D Yes No Yes No
Landfill Component | Condition Comments
Access Road Soil Erosion: _ Yes  No
Gate Hinges
Locked: __Yes _ No
Fence Holes:  Yes _ No
Other:
Vegetative Cover Soil Erosion: ___Yes __ No
Veg Distress: ~ Yes  No
Animal Burrows:  Yes _ No
Drainage Swales Soil Erosion: ~_ Yes _ No
Veg Distress:  Yes  No
Settlement Depressions:  Yes  No
Ponding of Water: _Yes _ No
Inspector Name (Printed):
Inspector Signature: Date:




Use map below to locate areas of Erosion (E), Animal Borrow (AB), Vegetative Distress (VD),
Holes in Fence (FH), and provide additional comments and descriptions

e, - 3 o e R . T, s - ]

Additional Notes
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Appendix B
Low Flow Groundwater Sampling Field Data Record
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FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT IOIin Corporation, Caleium Sulfate Landfill PCMP | SAMPLE 1D, NUMBER I —| ROUND NO |_—_|
EXPLORATION ID: | SITE TYPE | 1 DATE :[
TIME ‘START END ’ JOB NUMBER I | FILE TYPE I:
WATER LEVEL / PUMP SETTINGS MEASUREMENT POINT
TOP OF WELL RISER PROTECTIVE FPROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP _ CASING { WELL
OTHER (FROM GROUND) FT|  DIFFERENGE FT
INITIAL DEPTH ‘ |
TO WATER FT WELL DEPTH PID WELL
(TOR) FT AMBIENT AIR PPM|  DIAMETER IN
FINAL DEPTH ‘
TO WATER FT SCREEN PID WELL WELL YES NO NA
LENGTH FT}  MOUTH INTEGRITY: CAP
DRAWDOWN CASING ___
VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED __
(initial - final x 0.16 (2-inch) or x 0.65 {4-inch} TO TOTAL VOLUME PURGED TO PUMP PSI colAarR  __ T
TOTAL VOL. L | REFILL DISCHARGE
PURGED GAL TIMER TIMER
{purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/milliliter’ SETTING SETTING
PURGE DATA SPECIFIC PUMP
DEPTHTO PURGE TEMP. CONDUCTANCE pH DISS. 02 | TURBIDITY | REDOX | INTAKE
TIME WATER (f}) | RATE (mlim) (deg. ¢) (mslem) (units) (mgiL) (ntu) {mv) | DEPTH {f) COMMENTS
EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL
] aED BLADDER [ ] TEFLON OR TEFLON LINED [] poLyvinyL cHLORIDE [ ] verion
[] smco BLADDER [] HIGH DENSITY POLYETHYLENE [] sTAINLESS STEEL [JorHer
[ ] ceoPump [_loTHER [ ] otHeER
ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE
NUMBER METHOD REQUIRED COLLECTED
_Alkalinity 23208 4DEG.C 250 ml Poly [ JAlkalinity
[_]Ds 2540C 4DEG.C 125 ml Poly _JTDS
[ |Sulfate 300.04375.2 4DEG. C 125 m| Poly [_|Sulfate
[ IMetals (Ca, Al Mn,Fe, Cr, Ni) 8010B HNO3 to pH <2 500 ml Paly [ IMetals (Ca, Al, Mn,Fe, Cr, Ni}
: Other :
[ |Other, ]
: Other.
[ |Other
[__]Other
[_]Other 1
[]Other,
[]Other
[_]Other.
PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES  NO GENERATED
NOTES
7YMACTEC
SIGNATURE:

revised 11/17/2006
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Appendix C
Well Construction Logs
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- === Leominsier, MA 01453 e Naznua. 0 wovou

P 617) 640-0391 Geatechnical Driliing and Groundwater Monitor Wells (603) 882.3601
M em  OLIN CHEMICAL Dsa 11/23/87  J0Mo  g7.g9] |
" camon -LIN CH EAMES STREET, WILMINGION, MA _
JORING .ype ¢l g Das 7 Dam 87 Cnlling . Eng ey,
NO.Sulface Lamdfill SHALLOW f1 Sun LI/LV/BT  crgn 11/11/87 cygman P-N Geowgm  D-C ‘
I. = " $ample Do _ Soil prtior beorock stretl Gescnstiong
5 3 Blowz Rec [Camng| Straa
- No u;f;‘m § Moty it | S m Vieusl identifcanon of Sod andkr Rock Stre
[1 00" 110" =t~ e e Sty PRLRS CTpeRte XILT. Wone
1A 1'Q"= 2'0"| B=7 3 10" ;
{ ST 370" &4'0"| 7-8-8-8 Madium dense, dry to uws:z, fina SAND,

trace to some inorganic silt.

g I 3] 4°0"- 5'0"] 4-6
G| 5'0"= 7'0"| 4=6=10-11

S| 7'0"= §'0"}{13=16=17-20

o [ 6] 9'0"= 100"} 46-70 g'Q" :
=1T570"= 120" 164=34-27-35 Very dense, wet, fine SAND, and fime to
coarse gravel, soma inorgamic gile, and
T30 12°9" | S8-120/3" medium to coarse sand, trace to scme

cobbles, and boulders.

« | 9(la'0"- 14'7") 53-120/1"

15°0"| End of boring at 15'0"
Set wall point at 15'0"
Wacer lavel at S5'6" upon completion:

- Well Hsterials;
1 - 2" PVC end plug
1 - 10° = 2" PVC screen .
2 - 5' x 2" PVC screen
23 1 - 2" PVC slip cap
_ 1 - protective locking casing
f 1 bag - sakrece sand

Z bags - Portland cement

: 3 bags - silica sand

10 2 peils- bentonite pellets
' l bag = bentonita povder

kL]
4
Type of Boring  Casming Sits: Holow Sem Augsr St 6t
Proportion Percentages Gramuier Sofin (biowe per R.) Cohssivs Sain (Biom por )
Trace 0 & 0% 0 o 4 Vary Loose 30 b 50 Denes ‘0o 2 Very S8 AR
Some 10 ko 40% 4 © % Loose Cwver S0 Very Dot 24 S 15 B 3 Very Sl
| Ang 40 b 50% 10 o 30 Mediem Denee 4 b § Madkm Crer 30 Hard

San
Swanasrm peneraion toel (3FT) « 1404 hamvner tling 30°
Blows ore per 67 thken with an 18° long x 2° Q0 x 1 38° LD split spoon sempier uniest otherweae nowd.

The terms and Gercemagss used 1 descnos sox and or rock are besed on visusl identificascn of (he reeved sarvpie. Bl Momhure content indcamg may b9 affected |
by time of yesr 3ng waise agoed Gunng Te dnking procesd. [ Wessr isvel indicsied My very with seesonel fucsugtion and e degres of soil stursnon wnen ina
mmm.thhwthMﬂmhMMmum.l




28 Pcneer Or SOIL EXPLORATION CORPORATION 23 ngans 51

== _ecrminster MA 01453 o ) Nasnua., NH J3063
W 617 5400391 Geotecnnical Drilling and Groundwater Monitor Wells \503) 882-3601

£t TLIN CHEMICAL Dme LL/23/87 oo Mo, 37-891 |

! _sciuon SLIN CHEMICAL, QMS STREE:. “LLHMINGTON, HA B I

T somNG -vpe #. SL=1D Oxa = .

| RO Sclfare Landfill DEEP #1  smn LL/12787  Zompee 11712787 o M X il X N
: _ Sampie Dot Soll BAGAT bearack guEl GSECTFGaR R
3 Semore Bty Rec Camng| Stem
- §° Penatratoa  |inched | Biown

{ = ! “OL Deotn .} Per 8 w

{ . :sgu ion ;_&_

‘ ’]_(\ i 'Oll- 2 i O'i 8-7 o l'o"

| "2 1 20" 2 07| J=B-8-8 Medium dense, dry to wat, fine SAKD,

i -

trace to soma inorgeanies silec.

“ L=6
5°0"- 7'0" | &4=6=10-11

5(7'0"= 9'0" |13-16-17-20

10 6 2'0"=- L0'0" 46=70 9'0" v.ry dlnll. Wat, finae gw.ﬂd tine to
7[10°0"- 1270 [64-34-27-35 coarse gravel, some inorganiec silt, and
(.? - madium to coarse sand, soma cobblag and

Run #1 12°'6"=|12'6" 14 min./floot bouldars.

1376"= |14'6" 17 min./foot| 12'6" | Run #1 KX CORED ROCK from 12'6"™ to 14'6"]
Racovery 24"/24" = 100%,

146" End of boring ac 14'6"

Set well point at 14'6"

Water level at 5'6" upon completion

20

Well Msrerials;

i - 2" PVC end plug
N 10' x 2" PVC screen
1 - 5' x 2" BPVC riser
1
1

- 2" BVC slip cap
- protective locking casing
2 bags - sakrete sand
2 bags - Portland cemant
- 3 bags - silica sand
10 2 pails- bantonite pellests
' 1 bag = bentonite powder

NOTE : Blows And Soil Descriptions
Used From SL-1S5 (Shallow),

B Per Client.
40
Type of Boring  Canryg Sizw ol Stem Auger Size: '3
Progoriion Percemages Granutar Solin (Biows per i) Cohauieg Sclis (bbows por R.)
Trecw 0 o 10% 0 © & Very Lotes ¥ © 50 Doven 0 2 Very SR I-R-§
Same 10 b 40% 4 ® ¥ Looss Ower 50 Very Denss 214 SR 15 © 30 Very Sufl
: ind &0 b 8% 10 B I Mediumn Denss 4 ® § Madien SBA Over 30 Herd
Stendard penetrmon 1eet (SPT) = 140¢ hammer feling 30°
g : Biown a0 por €° wien weh an 18° tong = 2° 0.0 x ¢ 38° LD solt epoon sampier unissl CTermes Aoied.

Tha terms ana percentapes used D GBecRDe B0 BAd OF MBCE &Y BASEd 6N weual Wenthcanon of the renmwed savgies. B Mowure et nacaled May bs Effected
by wrwt of year and wesir added Gunig the Giing process. [ Vater teveln indicased May-very wih ssasonsl fucuustion Snd the Gegres @ Sod MEWENON when e
tonng wes taen, B The sradfcesen nas rprosen 79 COTIRIMEE DOUNGBNEY Defeeen 20d IRl T clusl Weostions May be gradual. @




_ T memsm R SUL CAFLURALIUN LURMOUFMAL WM RSl
== ceorurgtec MA 01453 Nagaud, NM ZICES

T|F < N 8400391 Geotechnical Drilling and Groundwatsr Monitor Walls (603) 882 760+
L ALIN CHEMICAL De= L1/23/87 Joo N B7-89°
. .xcaver OLIN CHEMICAL, EAMES STREET, <ILMINGTON., MA
BORIMG ./pe #2 SL=2D - Dsis Date Dring . ™
' N0 Sulfare LandfLll DEEP #7 swn L/13/8T  comoien L1/13/87 popmms PoN. E:uqi D.C. .
T 1 Sampie Deta ' Sod snier basrock ST GeSrTigtoNS .
3 : Sampre . Biowy Ree Casngl  Sems : :
Y Deom (1) 8 Ransimon  [iecras Biows Qe Visual ioereshcenion of Soi sndlor Rk Sty i
; s 00 = 107 ] Yeiow m!ﬂ:. Tila LO medium SAKD. $c3e
| v "yt IOOL martes
| Lat 29" 2'0"1 9-9 To" _ ;
| :i :nau_ L!oll _5_7_7_6 H‘di“ dl“‘. dr’ to u.:' fin. SAND, 1
; : l trace to soma inorganic sile. . ’
g 1 31 a'Q e S*Q" ) 6=7 : '
| T TTEI 50" 770" | 1-10-10=12 'i
! \ |
30 7'0"= 9°0" |10=1b=]]1~15 @ ; i

w | 6] 9°0=10°0"| 7=7
7]10'0"= 12'0" | 6=-8=5-8

i
9{12'0"-12"10"| 27-120/4"
Run *1 13°0"=|14'0" 18 mdn./{ : ¥
" ! 16'0"=115'0" 21 min./fooc| Recovery 18%/24" « 7s%
15'o" End of boring ac 15'0" ] -

; Set well poinc at L5'Q" |
Water level at 5'7" upon complation

!7- .
ha
I }

i
f -
| ?
1
!

20
l . Well Materials; !
1 - 2" PVC end plug
) S 10' x 2" PVC scraen “
2 - 5' x 2" PVC riser |
2 1 = protective locking casing
l bag -~ sakrete sand
] 1 bag - Porcland camanc
3 bage - silica send
2 peils=- bentonits pellats
k' | bag - bentomite powdaer
38
20
Type of Bonng  Caming Suw: olow Sem Auge S &4
Proportion Percentages Gremser Safle (biwwn per ) _ Cahagive Soba (blows per f.)
Tracs 0 o 10% 0 o 4 Very Looes 30 © 50 Derwe 0B 2 Very Soit (T R.§ -
Soma 10 to 40% 4 0 10 Loses Over 80 Very Derss 2m4 e % ® 30 Very St
ang 60 to S0% 10 0 30 bedasm Denss : . 4 © 8 bedesn SR Over 30 Hars

Stangard penstrenon el {SPT) e 1404 hermmer faling X0°
Bioes 310 pov §° thsmn with on %% long = 2° 00 = 1 587 LD Spoon seTgier yniss Oiherwag romd.

nnmmwwnmuhcunmuﬂmﬁhmmlhnmmmmum
By Mg of year end water pdded Gunng P oniing procees. [l Weser levels mdicemd Mey vary =i seong! Butiusiion o P8 degres of sod BRturRION wNeN e
bonng was tamen. B The sratiicancn ines nspresent B agtronmes: boundanss bereeen 50d Iypet, 1ia eGus Wanesions may te praduel. 8




=iz ‘48 Poree Dr SOIL EXPLORATION CORPORATION a3 -rgans 3

= == -ecTnster MA 01453 e NaSnua. N& 33060
¥ 6'7) 840-0291 Geotechnical Drilling and Groundwater Monitor Waells (603) 8823801

- et QLIN CHEMICAL Dass 11/23/87 oot Bi=891 =1

" e C_IN CHEMICAL, EAMES STREET, <ILMINGION, MA —

72 3 ]

- j o Son 11/20/87  Comows L1/20/87 Pouman P.N.  Coboge™ D.C. |

! NOSLlfltE Lardfill DEEP #2

. Semoi Dea Sol snd/or bagvoct sUBE Seachpiions
s Zampw _ Biow Aec Camng| Stram
R et (1) §° Penerranon *wgm %ﬂ- Visual Igertsficgtion of Soi sndior Rock Stra
| | wf ol '6"] 3= o)A te3am
: T 3ss 37071 22353 Uhe” Loose, moist, IZine SAND, some inorganic
. T Toe 3767 | 3-3-d- gilt, trace root matter.
| ! 2Al )'6"= 4'0"[ S ;
-1 " I 3-6"
I 375 0°= 70" 9-11-11-12 Medium dense, dry to wer, medium to
\ i I coarse SAND, some fine sand, trace
;l I - TT0"a 9.010 15-10-8-12 im‘.!!."lnic .il=| and madium grlvel.
! "
; 5]10'0"~ 12'0" | 5-5-6-6 (j)
5112'0"- 13'6"| 7=13=10- :
6A [13'6"- 14'0"{ 21 j
. K
| 7 (15 0"= 170" [lé=l7=lb=12 |
I
| 8 17|0|l- 17';"; 29_120/1n 1 (1] Vlty cense, U.min. to medium SAED.
| = - FZ) ome medium po coarse Egtvul. sng
i i norga ey co es an oulders.
0l Run 41 19'0"-120°0" 6 mdn./fooc| 19'0" Run. #1 KX CORED ROCK from 19' to 21'. |
; B 20'0"-121°0" 10 min./fooc Recovery 14%/24" = 58.3%
l-,- 21'0" | End of boring at 21'0"
Set well peint at 21'0Q"
Water level at 12'6" upon completion
28
- Well Macerizls;
1 = 2" PVC end plug.
1 - 10" x 2" PVC screaen
0 1 - 10' x 2" PVC riser
) $' x 2" PVC riser
S protective locking casing
i1 bag = sakrete sand
2 bags - Portland cement
3 2 bags - silica sand
1 pail - bentonite pellets
L bag - bentonits powder
&
Typs of Bonng  Casing Siz: Holiow Sem Auger Size: G4
Propartien Pecontsged Granier Sofie (siows per L) Canagive Sollg (Biows per 2)
Tracs 0 © 10% 0 o & \iary Looss X 5 %0 Densa 0 © 2 Vary S8 (L R-§ |
Some 10 B 40W 41 10 Loose Ou-rscwyom 2w 4 Sokt 15 B X0 Very Sof
Ang 40 0 50% 10 ©© X0 Medium Derme & o § Medum SO Ower 30 Harg
" Sandard penstradon teel (SFT) « 1400 hammer taling 30°
Biows are per §° timn with an 18° long x 2° Q0 ¥ 135° LD ol spoon enmpler unises herewee Nowd.
‘ The trms ana pertentdies teed b descrie sall gnd o rock &R basld b veusl ventficanen of the reneved sampise. § Moisture coment ndicamd May 04 efleced
by ume o year and wenst hdided duning th criling process. i Waser ipveis ndicaed May vary with seesonal fuchussion and the degres of Sod sEuranon when ha
sonng was taxsn. B The sretificsion ines repressen he AODMDMEN DounCanes Detesan soil YPee. e ackusl enetions may B gracual. 1
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== Lecmirster. MA 01453 TS mT e v ot o T . N= 2306
4 617 8460381 Geotechnical Drilling and Groundwater Monitor Wells  ~**gas e a0 ¢
]
3
[Zweet _ JLIN CHEMICAL Dms 11/23/87  Johs B7-85) 2
{ ocmen  JLIN CHEMIGAL, , TAMES STREET., <TIMINGTON, HA EF
| somiNG -ype #2 ~§L=4D Omd : Dana Orifing T B =l
| NOSulface Lapdfill DEEP #4 _ Sun 11/16/87 Comowsn L1/ 16/87 porman PN, sty Bl
. damgie Denn Sail pndior bedrock SUTE deecrpoong e
I = 1
L[] Degth 1) § el e o Visug loeneficanon of Sad anaior Roct Strata Ik
i l0'0"= 1'0"] 1=2= Loosa, moist TOPSOIL.
LA 1 1'0"- 2'0" 1 6-6 1'0" "
T30 470" | 3-e-dd Locse, moist GYPSUM. ]E
2 3 f:g:' l_‘;:g" 1;224031—36 “'0'1! Vary densa, dry, fine SAND, some sediuaf
a1 3 - bl & i \T: ! to coarse gravel, and inorganic silc,
ST 07 778" | 41-120/2" [ few cobbles, and bouldars. |
L] H_ AT N t 0" 3
S IRIN P S seimind/foc | 870" | Run #1 NX CORED ROCK from 8'0" to 13°0"
0 . = L1 an - i
T T s Recovery lé& /_60 23.312
11'0"= l12'0" 9 “ Heathered and many fractures. g
].2‘0"" lBIOII a (14 E
R 13'0" End of bering ac 13°'0"
'S St Set well point at 10'8" (Due to 4
obetruction in corte hole). . :
| No water encountered upon completiom
|
2 Wall Materials; :
1 = 2" PVC end plug l
1 - §' x 2" PVC screen !r
1 - 10" x 2" PVC riser b
I = protactive locking casing D
25 | bag = sakrete sand I
2 bage - silica sand
l pail - bentonite pallacs ¢
' *
|
x
)
;
H
3 l
{
© {
Tyoe of Bonng  Camng Sim: Halow Sem suger Siee: 4} {
Bropofiion Peroniopes Gearusiar Solis (weowe per 1) Cainasive Sofin bises por ) :
Trace 0 &5 0% 0 1o 4 Very Looss X & 50 Dense 0= 2 Yoy S o S
Soms 10 16 40% & 1© 10 Looss Over 30 Vory Denas 2 ¢ Sal 15 1 30 Very St ;
And 40 i 0% 10 © 30 Medhsn Derme 4 © 0 Medzsm 5 Ovar 30 Mard !
Stancard penewasion text {SPT) « 1404 hammer taling 30° ' : "
Biows are per §° mmn v an 18° ong x 2700 x 1 30° L0 s soon sEepl unises (herwes nowd.
TMmsmmwdbm-nuu-n“nﬂwdumm!mmwmum' [
by trhe of yeer anc warer 8008q during the onfling process. (il Wamr isvels ricmed mey vary S seesornal uchusnion 8nd The GEGIed of M0 SELAENGN wNen (NG
mmmlmwmm—tmmwmﬂm‘hnﬂmnhm.l

!

E



148 S-onger Dr

_-—:.:—E SO". EXPLORAT!ON CORPORAT[ON 23 trgaus 3t
= = -eominster. MA 01433 , orre - Nasnua, MM 03060
W 617 8400381 Geotechnical Drilling and Groundgwater Monitor Wells (603) B82-360+
To4m  OLIN CHEMICAL Oms 11/23/87 so vy B87-891 '

)

by

-aCaras

JLIN CHEMICAL,

EAMES STREET, WILMINGTON, WA

———

BORING -ype 12 SL=3D
NO.Sulface Landfill DEFP ¢5

o 11717787

Date
Complets

L1/17/87 foed  B.N. 3 N

:W B.E..

|
|

Sempis Dea

Soll andior betrock sieth GeRCRphone

-

Sampie

L ¢ wiim )

K

Deom (i}

Bicam
6° Pensrenon

Rec.
linchas

Casing
Biows
Par 11,

Strez=

Bt

Visugl lasmarhcanon of Sodf anaor Roox Strey

1’

| :4310!1_

2r0||

J-2=4<3

ZT o

4'0"

§=5=6-8

3| 30"~

7'0"

J=3=5=4

[

v

Loose te medium dense. dry to moist,
fine SAND, some inorganic silg, trace
medium to coarse sand, maedium to Coarse

‘gravael, wood, and hlna:nd Tock.

,‘j =1 0"-

7'5"

120/8"

5 .lofol|-

10'7"

37-120/1"

bl

7'0

D
|

Very dense, dry to moist, fine SAND,
and medium to coarse gravel, some
inorganiec gile, and medium to coarse
snad, fewv cobbles, and boulders, rrace
weathered rock.

Run #1 13'0"-

14'0" B mim

./ fd

ot

IL L} 0"-

15'0" 7 miy

./ £

ot

15'6"

S min.

13|0ll

Run #] NX CORED ROCE from 13'0" to 15'6".
Recovary 23"/30" 76.6%

v 0"-

Py

15 L] 6“

End of boring at l5'6"
Set well point at L5'0"
No water emcountersd upom completion

NOTE : Water at 14°'6"™ afeer 24 Hours

. Well Materials;

- 2" PVC end plug

10' = 2" PVC screan

- §' x 2" PVC riser
protectiva locking casing
bag = esakrete sand

bag - Portland cemanc

2 bage - silica sand

| pail - bentonite pellecs

{ bag = bentonite powvder

Ll ol anll 2° Bl

NOTE : This hole was & sescoand sctempt.
On the firstc attempt the hole went off
due £o blasted rock. Moved &'0" forwvard

Typs of Boring  Camng Sizx:

Eropornon Percentagss

Trace 0

B %
Some 0 © 0%
B 50%

Ang &0

falshe Goln
082wy el
204 Saht
448§ ndw 50N

Stencert pensreiion et ($FT) « 1404 hammer faling 397
hnwrummrw-ronna'mummmmm

The terms ang peTenagst Used D Sescibe 25d aft & RSO Cased G visusl Demicanon of e enevel mapiss. § Mol coreent indicsasg mey be efecred
by e of year and waksr 80080 Guriy) e riting procest. [ Wellr loveln ndicessd may very with Ssasonsl fucioation end The @BgFes o B0l Manuraton when e
bonng was taxen. § The srachcsoon ined mpressnl 1 GEPromMEN BouNCENe: Sofssen gail Typee. B SCRUEl Wenatory My De graduel B




=== _gormursias, MA 01453

P (517 840-0391 Geotechnical Drilling and Groundwater Monitor Wells ey it e
Zoenl JLIN CHEMICAL Das )11/231/87 S0 N B7-891
scnon OLIN CHDIICAL.J—M‘(ES STR._ET AILMINGTON, A

wG_.ype # SE=8D Ome Drrg _ .

E?Sul‘a:f Landf1ll DEEP #6 sun 11/18/87 ooy LL/18/87 0¥ B.N. w B T
i Samoie Deta Sedl and/or beorock ST GSRCTISNEONG »
3 Samon . Biow Rec Capngl St ,
T Seotn (1] &° Peneramon mgﬁ w Visugl denoficanon of S0 andlr Rock Straa

Bl 20| Ykl

—

Loose, moist, fine SAND, some inorgani
€0 | Ju] D silz, trace blastaed rock, medium co
0" | S-4 coarse gravel, and organic silt, =mixed

2'0"- 3
30" &

™
e e

3 S'O"- 71011 2_3_3-5

T8 = 90" | 7-7-5-6 ‘ 70" Hedium danse, moist, fine SAND, some
) organic sllt, trace wood and root macet
i 9|'°l¢
0 31107 0"= 12°0" | 4=6-5-9 Hedium dense, dry to molist to wer,
- . | fine SAND, trace to some inorganic sil
6 12(0"- 1‘10“ 6_7_7.-8 .D :
ls ‘ 1
T115'0"= 17°0" [35=30=31-44 14'6" v.r" dense, wet, fine to coarse SAND,
. soms madium to coarse gravel, few
‘ ‘L) cobbles, and boulders, trace inorganic
ail:.
2 | Rin #1_19707=1200" 8 min./foot| 19'0" | Jum T RX CORED ROCX Irom 13" to 21.
20°0"= 210" 8 mdn./foot Recovery 24%/24

21'0" End of boring ac 21'0"
Set wall point ag 21'0% o
Water level at 12°0" upon completion

Well Materials;

1 - 2" PVC and plug
1 - 10' x 2" PVC screen
LY 1 - 10' x 2" PVC riser
1 = 5' x 2" PVC riser
1 - protective locking casing
l bag - sakrete sand
1 bag -~ Portland cement
3 3 bags - silica send
| pail - bentonite pellets
{ bag - bentonite powder
@
Type of Bonng  Camng Sum: Holiow Swem Auger S 43
froportion Percentages ! Grumgler Solin (biown por ) Cohonin Solla (Siowy por )
Trace 0 © 10% 0 1o & Vary Loose” X0 © 50 Derme - 0w 2 Vary 8 l su
Scrno © 40% ¢ o 10 Loom Ower 50 Very Denee 2 d Batt - B 3 ey Sl
40 1 50% 10 © 30 Madhum Dense 4w § besium S 0.3

Suncers penerasion text (SFT) = 1404 hammer infing X0° '
hnurmnnrw:rmnirmumﬁmmm

mmwmmnmdwummnﬂmuhmmllt-nm-tmmmuna
by tvhe of yasr and wazer aaded dunng he onling procest. Bl Wanr ievels indicessd mey vary wilh ssesonsl uchuaiion and Te degres of sod ssturenon when of
bonng was taxen. @ The smsificsnon ines epreesnl e appronmaNe boundaned betesen ol Yypes, Te ecusl anesions may be gracusl. B
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WO

= EE e

= E _earmngigr. Ma 01457
UE P 1617 040-0381

TSl EAT LW MAL 1%V s T W/ raal (W19
Gectechnical Drilling and Groundwater Monitor Wells

Nasnua, NQ SACES
(603) 8€2-360"

[ e

OLIN CHEMICAL

Dms LL/23/87 b Ne B7-=891

{ wocamon OLIN CHEMICAL, EAMES STREET. WILMINGION, MA

AWG 1ype ¥ SL=/b°
:g Sulfare Lamdf1ll DEEP #7

Do -
St

L1/719/87

[,

Compiens L1/19/87

Detiang Ergg syt N
Forgmen P.N. Geoogm D.C.

Sempte Da

Soff gnador beorock IRl GeecNptiona

I
‘

SampH

[ TAEE. W)

“ol

Jeotn (A}

Bl
6° Pengrenon

Rec

inchas | Blows

Pee .

Strem

Baoh

Vsl sroficmmon o Sod andior Rock Sten

. OIOII_

‘.'9"

1=37=20-120/

= 4‘0"-

5! 1"

§7=47-120/1"

j 5!0n-

6' 5"

12025"

Very danse, dry, fine SAND, some
insrganic = aud medium to coarse
gravel, few cobbles and boulders, trace

1 =
& by

vasthered rock.

Rut #l

7 L] 0""'

-Gl v

WA d-T-14

8 L] 0"_

§'0" 1l m

in. /foot

50"

10 "0"

10 min./foat

7"0"

Run #] KX CORED ROCK from 7'0" te 10°Q",
Recovary 28"/36"™ = 77.72

1§

35

4aQ

10! Qll

End of boring ac 10'0"
Set wall point at 10°'0Q"
No water encountered upon completion

Well Materials:

2" PVC end plug

1 = 5' x 2" PVC screen

2 = §' x 2" PVC risaer

1 = protective locking casing
1 sakrata sand

Pertland cement

silica sand

bentonira peliets
bencenite powder

ROTE : This hole iz a second sccempt.
On the first actempt the hole was cored
2° to 57, wvith cobblas and bouldars.
Moved 3'0" and started nev hols.

Typa of Bonng  Caang Sim:

Hokow Sel Auger Star

4

Proportien Percentapes
Trace 0 & 10%
Soms 0 b 40%
Ang 40 B 50%

Crarmsir Solls (s por )

And Vv Loges
4 © 90 Loose
10 b 30 Medkum Dense

0 = 50 Dege
Cnear 80 \ery Dovat

Saraer

pensyezion test ) = 1404 hammer feling 30°
!unlnuwi'lhnugﬂgierq:IPOB.nisr

LO spft spoon semple unises oiherews Nowd.

Tha 18m3 and percertaget used 1 Geecnbe soi and of Fock 89 based on visusi denification of B seviswed sempias. § ol conmt Indcmsd may be eflectec
by bma of yesr and weasr anoed Gunng B Griing process. B Waier ivvels indicmed mey very will seasoral Buciustion and o éegres of Soll sacurEON when the
borng wis tasen. @ The mraskcaton knes reoress e SGoREMeis boundanes betwesn 5ol hpee, e echumt Yenestions May be grecusl. @




WP N T DRSS Gma AN WP N w8 80 W 4w a S s W

= i,..cmmner MA 01453 Nasnua, N 230

P (617 8400291 Geotechnical Drilling and Groungwater Monitor Wealls (603) £82. 36,
i
| cuet  OLIN CHEMICAL Dsm 11/23/87 Jo0 N0 87-89]
| Locaron OLIN CHEMICAL, EAMES STREET. WILMINGTON, MA :
pe ﬂ.’_w Date Drtling Eng shyaral =
N fare Landf{11 DEEP «8 o 11/19/87 ComownelL/19/87 v PL.K. Seoige DL
g | Samole Duts Seil andior Beorock STEY eecrptons <
| & Sampe g g0 "Ret; Eéa.unq Stran _ o
MR Decn (L) Penerranon o %’:;' Vesusl icsrmmhcanon of Soi anaior Rock Stra i
: T TOT | Seco o .| Jedium dense, dry. cine 2AND ,
- 1970 20 {’ r=1i-9 39 madium Co co;rs?s:nd fine griﬁ?i f
: i bbl :
: i cga:c co c.;llg?oifﬁﬂfh inorganic l
C Lpul 217 3%ge- lg'ge & mi fope 3 o" Run #1 NX CORED ROCK from 3'0" te 6'0".
¢ ~'0"= ]5'0" 7 minl /fobt Recovery - 26"/36" = 72.2% :
5'0"- | 6'0" 9 =i fopt Fractures.
: &'0" | End of boring at 6'0" .
Set wall poinc at 6'0"
No water encountered upon completicon !
10
Utll Materials: ‘
1 - 2" PVC end plug 1
1 = 5' x 2" PVC gcreen
1 - §' x 2" PVC riser ;
15 1 buffalo box i
1 ba; - sakrete sand ; L
'l bag = =ilica sand
n t pail - bentonite pellets '
- i
4
zs !
= i
|
X f
i
j
aQ i
Typeof Boring  Cosng Sz Hotow Swem Auger S ot
Propertien Percenmages Crerinr Solly (biewn por 1) Cabnsien Soiin (hisws por L)
Trace 0t 10% 0 o 4 Very Looes 3 1 50 Derae tm? Bafl IR E |
Sams D&% 49 ¥ loow Onear 90 ooy Domme Zmd 1 © 3 Very SuR
Sﬂ 10 b 30 Medum Denne 4 B 6 Wodass 39N Ower 30 Fard

S pensuion B = 1404 heramar
hnurmmwm:ruﬁtrmﬂm-ﬁ ciherwiss nowd. ‘

The terms ang parcentaoes ueed 1 0SecnCs B0Y &M & MY 87 £2800 o1 visull Kenihoston of T remeed emiien. Bl Momury o rdomsg My bs afeas
by b ol yoer and wamr dded Gunng The oriling procsel. I Wamr ipveis Rdcaed Mmey vary wil seesonal Buciustion end T Gegres of eoil SERUMENON when I
mmmlmmh—wnmwmumnﬂmnuml




	barcode: *653913*
	barcodetext: SEMS Doc ID 653913


